


■a 






o 


O 


c 


o 


CD 




CD 






ssi 


i. 










m 





o 



3 O 
3-D- 

X3 
C 
r-f- 
CD 




:5 



CO 



CD 



FIG. 3 



Start of object information 
extraction flow 



Read one pixel 
of image data 



I 



SI 



Image data format conversion 
(UYVY-HSV) 



S2 




Extraction condition 1 determination 


Hue (H) 
determination 


Saturation (S) 
determination 


Lightness (V) 
determination 





Extraction 




Extraction 




condition 




condition 




2 




3 




determination 




determination 




Object inclusion relation determination 



Update object information storing resistor 



S6 

S7 



S8 



Data processing for next pixel 




FIG, 4 



Image data conversion circuit 

H = tan-^( V/U ) 



Image 

data 

input 

UYVYI 



U,V 



Conversion table 



u 


V 


H 


0 


0 


125 


0 


1 


137 


0 


2 


168 


0 




192 


0 


4 


225 











S = U2 * V2 ) 



u,v 



Conversion table 



u 


V 


S 


0 


0 


4 


0 


1 


29 


0 


2 


56 


0 




76 


0 


4 


98 











H 

(Hue) 



s 

(Saturation) 



V = Y 



V 

(Lightness) 



321 



Image 
data 

output 



HSV 




1 



FIG. 6 



Shift resistor 15 
A 



323 



Resultant i5a I5b 15c 15d 15e 

data of condition 
determination 



I \ I I I 



L 



Noise removal 
determination circuit 



16 



Resultant data of removal 



FIG.7 



Resultant 
data of 
cond i t i on 
determination 

=9 



Shift resistor 15 



15a 

/ 


15b 

1 


A 

15c 15d 

/ / 


15e 

/ 













323 




Resultant 
data of 
noise 
remova I 



FIG, 8 



323 



(a) 



0 


0 


0 


0 


0 



M5 



(b) 













-15 


1 


0 


0 


0 


0 





-16 



Noise removal 
determination circuit 



-^0 



.16 



Noise removal 
determination circuit 



Initial state 



State 1 



(c) 



1 


1 


0 


0 


0 



kl5 



(d) 

•'=:>l 













-15 


0 


1 


1 


0 


0 





-16 



Noise removal 
determination circuit 



0. 



.16 



Noise removal 
determination circuit 



0 



State 2 



State 3 



(e) 



(f) 



1 


0 


1 


1 


0 



-15 



0 



.16 



Noise removal 
determination circuit 



0 



15 



-16 



Noise removal 
determination circuit 



State 4 



State 5 



:2: 
X 



X 

< 



:z; 

I — < 



X 

< 



LO 
CVJ 
CO 



(0 



X 

X 
X 



X 



X 



In 
o 

-M 
CO 

E 

c 
o 



S ^ :l 



"O 

c: 
o 
O 



LT) 



CO 



2 



CO 







I i 


\ i 


^ k 


\ i 




























































































































CD 




CVI 


CO 




LO 



>- 



CM 



■D 

(D 
i_ 

O 
(/) 
>* 



X X. 



CM 



■o 

o 
+-» 

CO 



CM 



T5 
(D 

O 

CO 

(1> 



CM 



CD 

o 

+-> 

CO 



J? 



GO 

E 



:^ :^ 

o 

X X O 



o 

(D 



LO 
CVJ 
CO 



LO 



X 



CO 



o 



A 


i- 



































































































CO 



O I— 



CO 



LO 



s ^ s 

^ ^ ^ 

X X >- 



CVJ 



(D 

CO 
"O 
Q. 

3 



CM 



;2: 



CM 



CVJ 



X 

< 



X X 



CO 



a> 

CO 
Q. 



CO 



.E 
Ic 
o 
+-» 

CO 

E 

c 
o 

c 
o 
O 



X 



LO 



CO 



CM 





i 











































































CO 

+-» 

CO 

"D 
0) 

+-» 
O 
CD 

+J 
(D 

Q 



O 



CNJ 



CO 



LO 



X 



7^ 



CV4 



AX 


2 


AX 








X 






>- 


>* 


>- 



CO 



Csi 



(D 
CD 

-a 

Q. 

ZD 



CO 



♦—-1 


AX 


2 

>— < 


AX 










X 


X 






X 


X 


X 


X 



CSI 
CO 



a> 

CO 
Q. 



c 



CO 

E 

c 
o 

c 
o 

o 



CO 

CO 
"O 

"O 
(U 

+-» 
o 

CD 
-M 
Q> 

Q 



CO 



O V- 



I § s 

s ^ ^ 

>^ >^ 



CO 



bjO 

J5 
o 

CO 

E 



;2: 


5 


iz: 




c 
o 










C 






X 


X 


o 
O 


o 




CM 


CO 










J 





CD 
Q. 

3 



LO 



A 



CO 



C3 
CO 

o 

(D 

Q 



X 



CO 



>- 



CO 



LO 



FIQ, 1 1 




Extracted information 
of object A in frame 1 



Extracted information 
of object A in frame 2 



information 
of object A in frame 3 




LU O 




tu o 



